Molecular dynamics of STAT3 on IL-6 signaling pathway in living cells.
Signal transducer and activator of transcription 3 (STAT3) is a critical signal transducer of interleukin-6 (IL-6) signaling. To investigate the mobility and the dynamics of STAT3 complex on IL-6 signaling in living cells, we generated a chimeric gene consisting of STAT3 fused to enhanced green fluorescence protein, STAT3-GFP. STAT3-GFP was expressed in Hep3B cells and the dynamics of this protein were analyzed by fluorescence correlation spectroscopy. After IL-6 stimulation, STAT3 translocated from the cytoplasm to the nucleus, as shown previously. According to the analysis of STAT3 diffusion in stable transformants, the number of STAT3 molecules at the cytoplasmic membrane and in the cytoplasm decreased after IL-6 stimulation. In the nucleus, the diffusion speed of STAT3 complex strongly decreased after IL-6 stimulation. Furthermore, we found that STAT3 existed as a complex whose molecular weight was less than 400kDa before IL-6 addition. However, IL-6 stimulation induced the formation of STAT3 dimer as a megacomplex form whose molecular weight was more than 1MDa at the cytoplasm and a very slow diffusion complex in the nucleus.